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(57) ABSTRACT

A device for separating foreign material from air without the
use of filters includes a chamber to recerve the foreign mate-
rial and air, an exhaust port and a pressure source that draws
air from the chamber through the exhaust port, and an air inlet
through which an additional quantity of air enters the cham-
ber to move the foreign material away from the exhaust port
so that the foreign material 1s not entrained 1n the exhaust atr.
A valve regulates the quantity of additional air introduced
into the chamber through the air inlet. The exhaust port 1s
positioned downstream of the air inlet. The foreign material
collects 1n the dead air space of the recetving end of the
chamber.

3 Claims, 1 Drawing Sheet
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1
FILTERLESS MATERIAL SEPARATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention 5

This invention relates to the field of separators for separat-
ing lightweight foreign material from air.

2. Description of the Prior Art

One of the major problems 1n the industrial air handling
business 1s the separation of air from lightweight particulate, 10
mist, or other foreign material. In many manufacturing pro-
cesses, scrap material 1s created and 1s conveyed with air to a
central storage area by means of a cyclone or centrifugal
separator. In the fiberglass industry, for example, loose fiber-
glass 1s exhausted through ducting to cyclone pre-cleaners. 15
These cyclone pre-cleaners have discharge rotary locks and
are probably no more than 85% efficient. Air from the cyclone
pre-cleaners 1s then exhausted to cartridge high efficiency
after-filters and then to the system fan. Reported maintenance
of these system components 1s quite high. In one industrial 20
tacility, the cyclone pre-cleaners are fabricated from % inch
steel plate and are replaced on a two-year schedule. Also, the
rotary lock seals are replaced on a continual basis with fre-
quent rotary lock housing replacements. In addition to the
pre-cleaner maintenance problems, the after-filters require 25
manual removal of the glass fiber from between the filters
with a compressed air wand on a daily basis. Disclosed herein
1s a separator that achieves the desired separation of light-
weight foreign material from air without the use of filters and

the concomitant wear and replacement of pre-cleaners and 30
alter-filters.

SUMMARY OF THE INVENTION

One embodiment of the present invention i1s an apparatus 35
for separating foreign material from air comprising a cham-
ber with an inlet for receiving the foreign material and air, an
exhaust port for exhausting air from the chamber, and an air
inlet for allowing an additional quantity of air into the cham-
ber 1n order to move the foreign material away from the 40
interior walls of the chamber and away from the exhaust port.

A pressure source draws the exhaust air from the chamber
through the exhaust port. A valve regulates the quantity of
additional air that enters the chamber through the air inlet 1n
order to provide sufficient air to move the foreign material 45
away Irom the exhaust port so that 1t 1s not entrained in the
exhaust air.

Another embodiment of the present invention comprises a
chamber for receiving foreign material and air, means for
exhausting air from the chamber, and means for air to flow 50
into the chamber for centering the foreign material 1n the
chamber away from the inner wall surface of the chamber and
away from the means for exhausting air from the chamber.
Additionally, the means for exhausting air from the chamber
1s positioned downstream of the means for centering the 55
foreign material 1in the chamber.

A Turther embodiment of the present invention comprises
chamber means for receiving foreign material and air, air
exhaust means for exhausting air from the chamber means,
and air inlet means located between the inlet of the chamber 60
means and the air exhaust means. The air inlet means intro-
duces additional air into the chamber means to move the
foreign material away from the air exhaust means so that the
foreign material 1s not entrained 1n the air exhaust means.

A still further embodiment of the present invention 1s a 65
method of separating foreign material from air comprising,
the steps of providing a chamber for recerving the foreign

2

material and air, drawing an additional quantity of air into the
chamber through an air inlet to move the foreign material 1n
the chamber away from the inner wall surface of the chamber,
and exhausting the air from the chamber without entraining
the foreign matenial in the exhaust air. The method further
includes collecting the foreign material at the recerving end of

the chamber, and discharging the foreign material from the
chamber.

It 1s an object of the present invention to provide a new and
improved separator for separating lightweight foreign mate-
rial from arir.

A Turther object of the present invention is to provide a new
and improved method for separating lightweight foreign
material from air without using filters.

Related objects and advantages of the present mvention
will be apparent 1n the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a longitudinal cross-sectional view of an embodi-
ment of the present invention.

DESCRIPTION OF THE PR.
EMBODIMENTS

(L]
Y

ERRED

For the purpose of promoting an understanding of the
principles of the invention, reference will now be made to the
embodiments 1llustrated in the drawings and specific lan-
guage will be used to describe the same. It will nevertheless
be understood that no limitation of the scope of the invention
1s thereby intended. Any alterations and further modifications
in the described embodiments, and any further applications of
the principles of the invention as described herein are con-
templated as would normally occur to one skilled 1n the art to
which the invention relates. One embodiment of the invention
1s shown 1n great detail, although 1t will be apparent to those
skilled 1n the relevant art that some features that are not
relevant to the present invention may not be shown for the
sake of clarity.

Referring now more particularly to FIG. 1, there 1s shown
an apparatus or separator 10 for separating foreign material
from air. Separator 10 includes a chamber 20 which has
foreign material inlet 21, inner wall surface 22, and receiving
end 24 for collecting the foreign material.

Chamber 20 recerves a quantity of foreign materials 30 and
air through chamber inlet 21. Chamber 20 may be oriented
substantially vertically such that foreign material 30 falls
through chamber 20 under the influence of gravity. Alterna-
tively, chamber 20 may be oriented substantially horizontally
and foreign material 30 may be blown into and through cham-
ber 20 by some external pressure source. As one of skill in the
art would recognize, chamber 20 may, thus, have any orien-
tation between vertical and horizontal such that foreign mate-
rial 30 flows through chamber 20 via some force or combi-
nation of forces.

Separator 10 also includes exhaust port 60 which 1s 1n fluid
communication with chamber 20. A conventional pressure
source or blower 46 1s connected to exhaust port 60 by conduit
4’7 such that exhaust air 45 1s drawn from chamber 20 through
exhaust port 60 by blower 46.

Separator 10 further includes valve 52 and air inlet 50
which 1s located between foreign material mnlet 21 and
exhaust port 60. Air mlet 50 1s 1n fluid commumication with
chamber 20. Valve 52 permits a quantity of air to enter cham-
ber 20 through air inlet 50.

In use of separator 10, a quantity of foreign material 30 and
air enters chamber 20 through foreign material inlet 21 1n the
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general direction of arrow 40. Although foreign material 30 1s
illustrated 1n FIG. 1 as being distributed relatively uniformly
across the cross-section of chamber 20, such uniform distri-
bution 1s not required. Foreign material 30 then proceeds
downstream, moving through chamber 20 under some exter-
nal force, such as gravity or air pressure as previously
described. Due to negative pressure at chamber inlet 21 due to
chamber 1nlet losses, a controlled amount of air 1s drawn 1n
the direction of arrow 41 past valve 52, through air inlet 50,
and 1nto chamber 20. It 1s also possible to use an air fan to
force air in the direction of arrow 41 and 1nto chamber 20. Air
enters chamber 20 through air inlet 50 1n the direction of
arrows 42. The air entering chamber 20 through air mlet 50
forces foreign material 30 toward the center of chamber 20.
With foreign material 30 more nearly centered 1n chamber 20,
the kinetic energy of the material carries 1t further down-
stream and further away from exhaust port 60 where air turns
in the direction of arrows 44a, 446 and 44¢ and 1s exhausted

through exhaust port 60 by means of pressure source or
blower 46.

Valve 52 regulates the amount of air entering chamber 20
through air inlet 50 1n order to move foreign material 30 away
from chamber inner wall surface 22 and thus away from
exhaust port 60 so as not to be entrained 1n exhaust air 45.
Foreign material 30 continues through chamber 20 until 1t
reaches dead airspace at chamber recerving end 24 where
collected foreign material 35 comes to rest. The velocity of
up-draiting air in the direction of arrow 44c¢ 1s msuificient to
re-entrain collected foreign material 35 mto exhaust air 45.
Separator 10 may optionally include valve 26, such as a
compression seal type valve, at chamber receiving end 24,
Valve 26 could cycle to discharge collected foreign material
35 from chamber 20.

Chamber 20 may have any cross-sectional shape, such as
square, rectangular, polygonal, circular, or elliptical, and 1t
may be constructed from any suitable non-porous material,
such as stainless steel or other metal, ceramic, or plexi-glass.
In a preferred embodiment, chamber 20 1s substantially cylin-
drical and air mlet 50 as well as exhaust port 60 are annular
surrounding chamber 20. Additionally, as one skilled 1n the
art would appreciate, while air inlet 50 and exhaust port 60 are
illustrated 1n FIG. 1 as opening stream wise into chamber 20,
they could alternatively open perpendicular to the flow
stream. For example, instead of turning the exhaust air
approximately 180° as shown by arrows 44, and 1n particulars
arrows 44qa, 1n FIG. 1, exhaust port 60 could be oriented to
turn the exhaust air approximately 90°.

The present invention contemplates means for exhausting,
air from chamber 20 without the use of a filter by using means
for air to flow 1nto chamber 20 for centering foreign material
30 1n chamber 20 such that foreign material 30 moves away
from chamber mner wall surface 22 and away from the air
exhausting means. The exhausting means 1s positioned down-
stream of the centering means. The present imnvention may
turther include means for discharging collected foreign mate-
rial 35 from chamber 20.

The method of separating foreign maternial from air
includes the steps of providing a chamber for receiving the
foreign material and air, drawing an additional quantity of air
into the chamber through an air inlet to move the foreign
material 1n the chamber away from the inner wall surface of
the chamber, and exhausting the air from the chamber without
entraining the foreign material in the exhaust air. The method
turther includes collecting the foreign material at the receiv-
ing end of the chamber, and discharging the foreign material
from the chamber.
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The present invention has many different practical appli-
cation. For example, the separator may be used 1n place of the
cyclone pre-cleaners 1n the fiberglass industry. It may also be
used as a spark trap, collecting sparks created during welding
processes. Other materials which have been separated using
the present invention include paper punches or cutouts, plas-
tic bags, sand, dirt, food particles, and yarn or fabric trim-
mings.

While the invention has been 1llustrated and described 1n
detail 1n the drawings and foregoing description, the same 1s
to be considered as 1llustrative and not restrictive in character,
it being understood that only the preferred embodiment has
been shown and described and that all changes, equivalents,
and modifications that come within the spirit of the inventions
defined by following claims are desired to be protected. All
publications, patents, and patent applications cited 1n this
specification are herein mcorporated by reference as 1f each
individual publication, patent, or patent application were spe-
cifically and individually indicated to be incorporated by
reference and set forth 1n its entirety herein.

What 1s claimed 1s:

1. An apparatus for separating foreign material from air by
limiting flow of foreign material from a chamber via 1ts air
exhaust port comprising: a container forming a cylindrical
chamber having a foreign material inlet end for introducing
foreign material and air into said chamber, and an opposite
end for the collection of the foreign material within the cham-
ber, said chamber including a side wall having an offset
cylindrical portion thereot extending 1n a direction from said
inlet end toward said opposite end; an annular air exhaust port
located between said 1nlet end and said opposite end 1n fluid
communication with said chamber; a pressure source that
draws exhaust air from said chamber through said exhaust
port; an annular air inlet between said foreign maternial nlet
end and said exhaust port with said air inlet separate from said
foreign material inlet end and in fluid communication with
said chamber and through which a quantity of incoming addi-
tional air enters said chamber, said air inlet oriented and
opening toward said exhaust port each of which extends
through said side wall to direct said incoming additional air
onto and away from said side wall moving said foreign mate-
rial away from said side wall and apart from said exhaust port
positioned on the side wall; and a valve to regulate said
quantity of additional air entering said chamber; and wherein:
said air inlet forms on the inner side of said offset cylindrical
portion and said air exhaust port forms on the outer side of
said offset cylindrical portion.

2. The apparatus of claim 1 further comprising:

a valve at said opposite end of said chamber for discharging

the foreign material from said chamber.

3. An apparatus for separating foreign material from air by
limiting flow of foreign material from chamber means having
an air exhaust means comprising: cylindrical chamber means
including a foreign material inlet for recerving foreign mate-
rial and air and tfurther including an interior surface and
having an offset cylindrical portion; air exhaust means 1n fluid
communication with said chamber means for exhausting air
from said chamber means and being located on said interior
surface; a pressure source that draws exhaust air from said
chamber means through said air exhaust means and said
foreign material inlet; and, air inlet means located between
said foreign material inlet of said chamber means and said air
exhaust means, said air inlet means being 1n fluid communi-
cation with said chamber means and located to open 1n a
direction toward said air exhaust means for introducing addi-
tional air into said chamber means and onto and away from
said 1nterior surface to move the foreign material away from
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said 1nterior surface of said chamber means and away from
said air exhaust means located on said interior surface so that
the fore1gn material 1s not entrained 1n said air exhaust means;
and a valve to regulate said additional air entering said cham-
ber means via said air inlet means; and wherein; and wherein: 5
said air inlet means forms on the mner side of said offset
cylindrical portion and said air exhaust means forms on the
outer side of said ofiset cylindrical portion.
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